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The Invention

UW-Madison researchers have created new innovations to improve neutral atom-based quantum processing. First, new optical intensity
masks for trapping two-dimensional arrays of neutral atoms of two species, using a single laser, have been created. Unique geometrical
dimensions and material requirements for generating optical patterns that can be used for trapping arrays of one or two neutral atomic
species were created. In particular, the transmission mask now accounts for the interference-based ripples in the intensity in the image
plane. To achieve the desired transmittance and small phase shift in background region, a thin layer of material (such as germanium) is
used. This provides an intermediate degree of absorption such that a subwavelength-thick layer of this material can result in absorption
of 20-30% of the incident light without a significant phase shift, and the absorption is not so high such that the transmittance can be
controlled on the single-% level by changing deposition conditions such as deposition time. This uses semiconductor-industry-
compatible processes to fabricate the designed intensity mask.
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